The concept of the water mist spray in CKV system is to clean the gas filter at the kitchen hood. This research aims to analyze the behaviour and flow characteristics of water mist spray produced by a spray nozzle. A computational fluid dynamics (CFD) model with k-epsilon turbulence method is a simulation tool for determine the spray characterization. This research was studied on the mist spray development with the different pressure distribution. From the experiment, air pressure 1 bar can develop mist spray with 1.5 bar of water (case 1). For case 2, air pressure was 2 bars and water pressure 2 bars. In case 3 (air pressure 3 bars) can established the mist spray with 3.6 bar of water pressure. The flow of the fluid for case1, case 2 and case 3 have the same pattern type of graph. Changes have been seen in fluid flow pressure and velocity. The value of fluid flow pressure was decreasing from the first point at water inlet until to the last point at nozzle orifice. The total pressure values for case 1, case 2, and case 3 are 99.997 kPa, 199.991 kPa and 299.992 kPa respectively. The highest velocity is recorded at the liquid tip of the nozzle which is about 144.15 m/s for case 3. In the other hand, the highest value of fluid flow pressure was recorded at the water inlet part.
Introduction
Cleaning process in ventilation system for kitchen hood is to clean the inside part of the kitchen hood. The significant of this process is to remove the smoke and grease that trapped while cooking process. Grease and dirt can easily build up in the kitchen hood. These phenomena can be a breeding ground for bacteria and other undesirable fungus. Cleaning process in the kitchen hood system is important for sanitary and safety considerations among other factors such as the reduction of offensive odors [1] . The main equipment for cleaning process is a nozzle for spray water directly to the filter and internal part of kitchen hood.
The method of cleaning the kitchen hood that commonly used is water mist system [2] . Various type of nozzle that available on the market can produce the water mist system such as flood jet nozzle, full-cone nozzle and deflector flat-fan spray nozzle [3] . In this research, a nozzle that will be selected for simulation is water mist sprays nozzle. By using this nozzle, the behavior of a spray such as the water flow rates, spray angle, spray height, droplet size and droplet velocity can be determined. Generally, the behavior of water mist sprays can be investigated in two ways, which is by experiment or numerical simulation [2] . There are a number of different simulation software that can be used such as ANSYS software, and computational fluid dynamics (CFD) software.
Literature Review
Water used in modern kitchen hood ventilation system for cleaning process after a day of operation. Grease, dirt and odor that trapped at filter and inside the kitchen hood will be sprayed by water nozzle that known as water mist system. The aim of this research is to reduce the water consumption in cleaning process of kitchen hood. Water mist nozzle is a device that serves to convert the liquid to a spray form. The term "water mist" refers to a very fine water spray that remains suspended in air for an extended period of time [2] . Based on previous studies, most of the studies conducted on the use of water mist nozzle are related with fire suppression systems [2, 3] . Water mist systems represent a recent development for water based fire suppression technology.
According to the previous study [3] , there are several different types of water mist system that already exist in the market. One of the system specifications is generally characterized by the pressure in the system. The system is divided into three categories which is low-pressure systems (below 12.1 bar), intermediate pressure systems (between 12.1 and 34.5 bar) and high-pressure systems (above 34.5 bar) [3] . The performance of water-mist nozzles is greatly influenced by the behavior of sprays that produced. Hence, the characterization of sprays is essential to predict and evaluate the behavior of sprays produced by nozzles using the CFD.
W. Duangkhamchan et al. use Eulerian computational fluid dynamics (CFD)-FLUENT in their study of solids concentration in a fluidised-bed coater with variation of atomisation air pressure. They use a 4-phase Eulerian model in order to account for the particle size distribution of the fluidised solid materials. The model-predicted results for different atomisation air pressures were verified using published experimental data. However, it was shown that the model proved to be highly sensitive to changes in the fluidisation air flow rate with regard to the model-predicted solid volume distribution. The model also predicted solids concentrations and the variation of atomisation air pressures. The simulated results were qualitatively and quantitatively compared with experimental data [4] .
Methodology
Nozzle type of this research is Deflected Flat Sprays type Internal Mix Nozzle, model AL75 shown in Fig. 1 . This nozzle operated with two types of fluid which is liquid (water) and air (gas). A nozzle was designed by using SolidWork and simulation using ANSYS software. K-epsilon (k-ϵ) model was chosen for simulation analysis compared to the others model because the analysis results of simulation are more accurate. It also can improve the mixing-length model, as well as to find an alternative to algebraically prescribing turbulent length scales in moderate to high complexity flows. ANSYS will generate mesh and then exporting it in Parasolid format. The mesh influences the accuracy, convergence, and speed of the solution. In this simulation, the steady state analysis was selected as the analysis type. The magnitude of the inlet pressure for both air and water was specified and the direction is taken to be normal to the boundary. For the opening where the mixing of water and air occurred, the value is set to zero Pascal. An opening boundary condition allows the fluid to cross the boundary surface in either direction. The walls are set to smooth wall and no slip boundary condition. The angle of streamline was measured by using the solidworks after copy that image from Ansys. 
Results and Discussion
This research aims on simulation analysis of flow characteristics inside the water mist nozzle. Typically, the results were analyzed based on the flow pattern, velocity, and pressure contours. Simulation was conducted at three different values of the water pressure which are at 1.0 bar, 2.0 bar and 3.0 bar. Water and air enters the inlet part of the nozzle and mixing in the mixing chamber. The simulation shows that, the water will flow through in the water chamber and the liquid tip of the nozzle in advance. Spray produced by the nozzle will dispersed on the spray chamber. The streamline and velocity vector that occur in the model show the changing of velocity and pressure values as presented in Fig. 2 . In the case 1, the value of water pressure at inlet was set at 1.0 bar while for air pressure at 1.5 bar. The streamline result for case 1 was shown in Fig. 3a . The streamline length in spray chamber is the shortest among to the other cases. However, the angle of streamline in spray chamber produced in case 1 is the smallest which about 150°.In the case 2, water, and air pressure at inlet were set at 2.0 bar. The streamline result for this case was shown in Fig. 3b . The streamline length in spray chamber for this case is the second longest. However, for the angle of streamline produced in this case was the highest which about 165°. The use of air/water ratio for this case is 1.0 and this might be affected to the length and angle of streamline produced in spray chamber. In case 3, the value of water pressure at inlet is set at 3.0 bar while for air pressure is set at 3.6 bar. The streamline Fig. 3c . The streamline length produced in spray chamber is the longest compared to the other cases while the streamline angle is about 150°.
The pressure values were measured at five different locations of the fluid flow in the water mist nozzle. The location was selected to measures the change in the pressure is at the water inlet, water chamber, liquid tip, mixing chamber and lastly at the nozzle orifice. Fig. 4a shows the fluid flow pressure for three different cases of fluid working pressure in the water mist nozzle. The highest value of pressure was recorded at the water inlet part. The total pressure values for case 1, case 2, and case 3 are 99.997 kPa, 199.991 kPa and 299.992 kPa respectively. These values shows the changes in pressure where the water pressure was decreased compared to the initial values at water inlet part. The pressure values were decreased drastically from liquid tip part to the mixing chamber part. These phenomena occurred at the location, where air and water started mix and becomes as a mixture condition. This condition was similar for all cases. The lowest value of the pressure was located at the nozzle orifice part which about 28.427 kPa for case 1, followed to case 2 at 45.018 kPa and case 3 at 70.24 kPa. The maximum and minimum values of pressure contour at different locations were shown in Fig. 5 . The velocity of fluid flow was measured at the static point. Fig. 4b shows the flow velocity of the fluid flow in water mist nozzle for three different cases. Base on the graph the lowest velocity is case 1 which has the value is 0.058 m/s followed by case 2 and case 3 which has the velocity 0.085 m/s and 0.115 m/s. This happen because the different size of diameter the liquid tip and water chamber which has a size 0.6 mm and 6.35 mm diameter. These phenomena lead the highest velocity among other cases. The velocity in a liquid tip becomes higher than velocity in water In the nozzle orifice, the highest value of fluid flow velocity was recorded at 107.968 m/s for case 1, 102.961 m/s for case 2 and 144.147 m/s for case 3. At this point, the high pressure from mixing chamber will give high impact to the fluid before it will dispersed as a water mist spray in spray chamber. The maximum and minimum values of velocity contour at different locations were shown in Fig. 6 .
Conclusions
This paper was study on water mist spray behaviour with the different pressure of fluids. It involves with the different phase of fluid such as water and air. The higher values are noted that the nozzle orifice which about 144.147 m/s for case 3. It is because at that location, the high pressure in mixing chamber give the high impact for the fluid and it will be dispersed as a water mist spray in spray chamber. It is clear that the mist sprays can develop from low pressure of air and water. The high pressure of fluid is contributing to the mist spray behaviors.
